It is well known that the aromatization of C-19 steroid to estrogens (estrogen biosynthesis) takes place in some human tissues other than the placenta and ovary. The extragonadal aromatization of androstenedione and testosterone contributes significantly to estrogen production in normal men and serves as a major source of estrogens in postmenopausal women. The conversion of androgens to estrogens has been demonstrated in various human tissues such as adipose tissue (Schindler et al. , 1972; Nimrod and Ryan, 1975 ; Forney et al. , 1981; Yamaki et al. , 1983) , hair (Schweikert et al. , 1975) , bone marrow (Frish et al. , 1980) , lung of adult subjects (Yamamoto, 1981) and some fetal organs (Mancuso et al. , 1965; Slaunwhite et al. , 1965 ; Schindler, 1975 ; Sakai et al. , 1983 ; Yamamoto et al. , 1983) .
The authors have previously reported that the liver has the largest aromatization capacity among various fetal tissues examined at the mid-gestational stage (Yamamoto et al. , 1983 Results 4 of 5 human fetal liver samples investigated in this study could aromatize C-19 steroid into E1 (-820 pmol E1/hr/g), E2 (0.14-114 pmol E2/hr/g) was formed in human fetal liver from A and DHEA but not from DHEAS. E3 was also biosynthesized by human fetal liver from DHEA (0.23 pmol/hr/g) and DHEAS (0.04pmol/hr/g) but not from A. Thus, it was demonstrated that human fetal liver exhibited vigorous aromatase, 3p-hydroxysteroid dehydrogenase (3p-HSD), 1 6a-hydroxylase and 178-hydroxysteroid dehydrogenase(17(3-HSD)activity. (N.D; under 0.01 pmol/hr/g) The procedures were the same as shown in Table 1 .
The levels of E1 and E2 formed in the 20-week fetal liver tissue were remarkably high compared to those formed in fetal liver samples of other developmental stages, as shown in Table 1 . On the other hand, while normal liver and hepatoma tissues of adult subjects also transformed A to E1, the conversion rates were extremely low compared to those in fetal liver specimens. The hepatoma tissue biosynthesized E1 at a slightly higher rate than the normal liver tissue. No estrogen, however, was transformed from A by the hepatic hernangioma tissue. E2 and E3 were not formed at all by human adult liver samples from any C-19 steroid examined. The control samples (a sample terminated at preincubation [10 sec., 20-week fetal liver] and a blank sample [2 h, no liver tissue]) exhibited E1, E2 and E3 levels below 0.01 pmol/hr/g, irrespective of the C-19 steroid examined. The results of incubation with adult liver samples are shown in Table  2 .
In summary, it was found that the fetal livers exhibited 103-104 fold aromatase activity for C-19 steroid compared to the adult liver samples. et al., 1966 ; Jungmann and Schweppe, 1967) .
On the other hand, the aromatization was also observed in the liver of infant but its extent was small compared to that in the fetal liver (Frost et al., 1980) . The rate of conversion of A to E1 by a 4-year-old girl's liver was reported as 0.18%. Frost et al. (1980) showed that this conversion rate in an infant girl (0.18%, corrected for losses) was close to the value reported by Smuck and Schwers (1977, 0.09%, uncorrected) .
Human adult liver homogenates investigated in our study were capable of transforming C-19 steroids to E1 but not to E2 or E3. It was found that the human adult liver, hepatoma and hepatic hemangioma tissues could produce E1 from A in some cases, and the amount of E1 produced was remarkably low in comparison with that in the fetal liver. Smuck and Schwers (1977) have also reported the conversion of A into E1 (0.09%) on incubation of tritiated A with human adult liver homogenates. There was a low aromatization of A to E2, the average conversion rate being 0.013 % (Mocikat and Engelhardt, 1982) or 0.13% (Smuck and Schwers, 1977) . No formation of E2 or E3 from T, however, was noted with human adult liver. These in vitro findings of ours and other investigators demonstrate that the conversion of androgen to estrogens in the adult liver is low in comparison with that in the fetal liver. Therefore, it appears likely that extrahepatic tissues are mainly responsible for the aromatization of androgens observed in vivo in the adult.
